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Subject: Fwd: Technical report
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Juliette; Attached is the final technical report produced by Joaquin Baca and Peter Burke.
Thank you for sending this forward, Bill

William R. Radke; Project Leader

U.S.Fish and Wildlife Service
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Buenos Aires, Leslie Canyon, & San Bernardino NWRs
Cell: 520 508-7180
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Introduction

For the past several years, ongoing construction projects by the US Customs and Border
Protection agency (CBP) have required water use near or on Refuge properties. The Division of
Water Resources (DWR) is concerned that these uses may impact Refuge water resources, and
affect several endangered and threatened species (Huachuca water umbel, San Bernardino
springsnail, Yaqui chub, beautiful shiner, Yaqui catfish, Yaqui topminnow, Chiricahua leopard
frog, Northern Mexican gartersnake, yellow-billed cuckoo, Southwestern willow flycatcher,
jaguar, and ocelot) and their habitat. Per communication with Refuge Complex Manager
William Radke, CBP contractors plan to lease water from the Glenn Ranch Corporation for
border infrastructure construction in the San Bernardino Valley. The Glenns informed Mr.
Radke that one of their wells, #55-218492, was retrofitted with a larger capacity pump by
contractors during September 2019. Prior to installation of the new pump, this well was
already capable of producing 300-gpm, and this well will be used by CBP contractors for
construction activities. Discussions and emails between Mr. Radke and CBP have not identified
exact figures for water use, although CBP contractors have stated the project timeline for the

San Bernardino Valley is anticipated to last approximately 580 days.

Current water infrastructure at San Bernardino NWR consists of several artesian wells
supporting water to nearby ponds and wetlands, for the purposes of this discussion we have
focused on seven wells (Map 1). Additionally, numerous currently free-flowing springs and
seeps also support ponds and associated wetlands on and adjacent to the refuge. Since 2005,
records show that overall well flows on the refuge have depleted. Several wells have had small
solar pumps installed to supplement existing artesian flow rates during short-term emergency
periods of drought. There is concern that these solar pumps do not have the capacity to pump

adequate water to sustain fish if ground water levels were to lower.

In 2002, an aquifer test was conducted at the Twin 2 well at San Bernardino NWR in order to
obtain transmissivity and storativity estimates to be used for a drawdown analysis using both
Theis and Jacob methods (USFWS 2002). The estimates were then used to predict changes in
water levels on the Refuge due to pumping at the nearby Peterson Ranch. Located
approximately 3,898ft from the Bunting well on the northern boundary of the Refuge, the

analysis showed impacts on all wells as far south as the Border well on the southern boundary





of the Refuge, approximately 10,000ft. For exact figures and additional analysis details, DWR
recommends reviewing the 2003 report. DWR is utilizing the 2003 methodology and data to

inform the potential impacts of the Glenn well on Refuge wells.

Discussion and Findings

The Glenn well is located approximately 8,000t from the Snail Spring well near the western
boundary of the Refuge. Previous geologic studies show the basin system of the San
Bernardino area is composed primarily of alluvium over interbedded basalts overlying
laucustrine clays that act as the confining unit to the lower aquifer basin (USGS 1991). Bore
logs from the Glenn well drilling obtained for the Arizona Division of Water Resources were
compared to the bore logs from Refuge wells and show similar geologic structures. For the
purposes of this analysis, it is reasonable to assume that storativity and transmissivity figures
derived for the 2002 study would be applicable for a new Jacobs drawdown analysis showing
impacts from the Glenn well. Updated figures include; distance from the Glenn well to Refuge

wells, pump size, and the time line of the project. See Addendum 1 for updated analysis.

The results of the analysis show that ground water levels throughout the refuge will be
impacted by the Glenn well if the pump were to run at the design capacity of 300 gallons per
minute (Graph 1). The below graph and chart show the ground water levels may decline at
Snail Spring well by as much as 8.4ft, and as much as 6.3ft at the Bunting well over the course of
the project timeline; and initial impacts starting as soon as 30 days (Table 1). CBP has provided
alternative water use estimates of 700,000gpd and 83,000gpd; when these figures are used in
the model, we see drawdown rates up to 13.7ft at Snail Spring at 700,000gpd rate (Graph 2),
and 1.6ft at the 83,000gpd rate (Graph 3). For a complete list of figures with the alternative
CBP figures please see Table 2 and 3.

While it may be difficult to quantify an exact figure given currently available data, it is
reasonable to assume that within an artesian aquifer system any ongoing withdrawals will have
large impacts on the system as a whole. As the Refuge wells support several endangered
species, DWR would recommend that the Refuge work with CBP In order to better understand

the relationship between the Glenn well and the Refuge wells. Wells within the same





groundwater aquifer, but located farther from the Refuge, will have a more delayed impact on

Refuge wells and artesian flow. Monitoring equipment should be installed at both the Glenn

well and all Refuge wells and these should be monitored for real time recharge lag time, and

drawdown rates; this data can be used to develop a more accurate hydrologic correlation

between the wells and CBP contractors can then adjust their water use in a manner that does

not impact the Refuge water resources.
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Drawdown of Ground-Water Levels at San Bernardino NWR Wells

Due to Pumping at Glenn Property
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Graph 1.

Calculated Drawdowns at San Bernardino NWR Wells due to Pumping at Glenn Property

Jacob Solution for Confined Aquifers

s=drawdown (ft} S=storativity

$=2.3Q/(4*pi*T)LOG[(2.25* Tt)/(r**S)] Q=ftiday r=radius (ft)
T=ft/day t=time (days)

Gallons per Minute| Q T = Time in Days| Distance in Feet r Drawdown in Feet| Well Name
300 57,753 2400 | 4.80E-04 30 15,696 246,364,416 0.6 B g
300 57.753 2400 | 4.50E-04 30 14.451 208.831.401 0.9 Oasis
300 57,753 2400 | 4.50E-04 30 13.059 170,537.481 1.3 Twin
300 57,753 2400 | 4.80E-04 30 13.246 175,456,516 1.3 Border
300 57,753 2400 | 4.80E-04 30 8,908 79,352,464 28 Snail Spring
300 57,753 2400 | 4.60E-04 30 9,936 98.724.096 24 Mitigation
300 57,753 2400 | 4.80E-04 30 10,719 114,896,961 21 Bath House
300 57.753 2400 |4.80E-04 60 15.696 246,364,416 1.9 B g
300 57,753 2400 | 4.80E-04 60 14,451 208,831,401 22 Oasis
300 57,753 2400 | 4.50E-04 60 13.059 170,537.481 26 Twin
300 57,753 2400 | 4.80E-04 60 13.246 175,456,516 26 Border
300 57,753 2401 | 4.60E-04 60 8,908 79,352,464 41 Snail Spring
300 57,753 2402 | 4.80E-04 60 9,936 98.724.096 3.7 Mitigation
300 57,753 2403 | 4.80E-04 60 10,719 114,896,961 34 Bath House
300 57,753 2400 | 4.80E-04 180 15,696 246,364,416 4.0 B g
300 57,753 2400 | 4.80E-04 180 14,451 208,831,401 43 Oasis
300 57,753 2400 | 4.50E-04 180 13.059 170,537.481 47 Twin
300 57,753 2400 | 4.60E-04 180 13.246 175,456,516 47 Border
300 57,753 2401 | 4.80E-04 180 8,908 79,352,464 6.2 Snail Spring
300 57,753 2402 | 4.80E-04 180 9,936 98.724.096 5.8 Mitigation
300 57.753 2403 | 4.80E-04 180 10.719 114.896.961 5.5 Bath House
300 57,753 2400 | 4.80E-04 580 15,696 246,364,416 6.3 B g
300 57,753 2400 | 4.80E-04 580 14,451 208,831,401 6.6 Oasis
300 57,753 2400 | 4.60E-04 580 13.059 170,537.481 7.0 Twin
300 57,753 2400 | 4.80E-04 580 13.246 175,456,516 6.9 Border
300 57,753 2401 | 4.80E-04 580 8,908 79,352,464 5.4 Snail Spring
300 57,753 2402 | 4.50E-04 580 9.936 98.724.096 8.0 Mitigation
300 57,753 2403 | 4.80E-04 580 10,719 114,896,961 (A Bath House

Table 1






Drawdown of Ground-Water Levels at San Bernardino NWR Wells
Due to Pumping at Glenn Property. High Estimate
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Calculated Drawdowns at San Bernardino NWR Wells due to Pumping at Glenn Property

Jacob Solution for Confined Aquifers s=drawdown (ft) S=storativity
$=2.3Q/(4*pi*T)LOG[(2.25*T*t)/(r**S)] Q=ft*/day r=radius (ft)
T=ft2/day t=time (days)

Gallons per Minute Q T S Time in Days| Distance in Feet r? Drawdown in Feet| Well Name
486 93,560 2,400 | 4.80E-04 10 15,696 246,364,416 2.4 Bunting
486 93,560 2,400 | 4.80E-04 10 14,451 208,831,401 -1.9 Oasis
486 93,560 2,400 [ 4.80E-04 10 13,059 170,537,481 -1.3 Twin
486 93,560 2,400 [ 4.80E-04 10 13,246 175,456,516 -1.4 Border
486 93,560 2,400 | 4.80E-04 10 8,908 79,352,464 1.1 Snail Spring
486 93,560 2,400 | 4.80E-04 10 9,936 98,724,096 0.4 Mitigation
486 93,560 2,400 | 4.80E-04 10 10,719 114,896,961 -0.1 Bath House
486 93,560 2,400 | 4.80E-04 60 15,696 246,364,416 3.1 Bunting
486 93,560 2,400 | 4.80E-04 60 14,451 208,831,401 3.6 Oasis
486 93,560 2,400 [ 4.80E-04 60 13,059 170,537,481 4.3 Twin
486 93,560 2,400 [ 4.80E-04 60 13,246 175,456,516 4.2 Border
486 93,560 2,400 [ 4.80E-04 60 8,908 79,352,464 6.6 Snail Spring
486 93,560 2,400 | 4.80E-04 60 9,936 98,724,096 6.0 Mitigation
486 93,560 2,400 | 4.80E-04 60 10,719 114,896,961 5.5 Bath House
486 93,560 2,400 | 4.80E-04 180 15,696 246,364,416 6.5 Bunting
486 93,560 2,400 | 4.80E-04 180 14,451 208,831,401 7.0 Oasis
486 93,560 2,400 | 4.80E-04 180 13,059 170,537,481 7.7 Twin
486 93,560 2,400 [ 4.80E-04 180 13,246 175,456,516 7.6 Border
486 93,560 2,400 [ 4.80E-04 180 8,908 79,352,464 10.0 Snail Spring
486 93,560 2,400 [ 4.80E-04 180 9,936 98,724,096 9.4 Mitigation
486 93,560 2,400 | 4.80E-04 180 10,719 114,896,961 8.9 Bath House
486 93,560 2,400 [ 4.80E-04 580 15,696 246,364,416 10.2 Bunting
486 93,560 2,400 | 4.80E-04 580 14,451 208,831,401 10.7 Oasis
486 93,560 2,400 | 4.80E-04 580 13,059 170,537,481 11.3 Twin
486 93,560 2,400 | 4.80E-04 580 13,246 175,456,516 11.2 Border
486 93,560 2,400 | 4.80E-04 580 8,908 79,352,464 13.7 Snail Spring
486 93,560 2,400 | 4.80E-04 580 9,936 98,724,096 13.0 Mitigation
486 93,560 2,400 | 4.80E-04 580 10,719 114,896,961 12.5 Bath House

Table 2





Drawdown of Ground-Water Levels at San Bernardino NWR Wells
Due to Pumping at Glenn Property. Low Estimate
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Graph 3
Calculated Drawdowns at San Bernardino NWR Wells due to Pumping at Glenn Property
Jacob Solution for Confined Aquifers s=drawdown (ft) S=storativity
s=2.3QI(4*pi*T)LOG[(Z.25*T*t)l(r2*S)] Q=ft3/day r=radius (ft)
T=f/day t=time (days)
Gallons per Minute Q T S Time in Days| Distance in Feet r? Drawdown in Feet| Well Name
57.7 11,108 2,400 [ 4.80E-04 30 15,696 246,364,416 0.1 Bunting
57.7 11,108 2,400 [ 4.80E-04 30 14,451 208,831,401 0.2 Oasis
57.7 11,108 2,400 [ 4.80E-04 30 13,059 170,537,481 0.3 Twin
57.7 11,108 2,400 [ 4.80E-04 30 13,246 175,456,516 0.2 Border
57.7 11,108 2,400 [ 4.80E-04 30 8,908 79,352,464 0.5 Snail Spring
57.7 11,108 2,400 [ 4.80E-04 30 9,936 98,724,096 0.5 Mitigation
57.7 11,108 2,400 [ 4.80E-04 30 10,719 114,896,961 0.4 Bath House
57.7 11,108 2,400 [ 4.80E-04 60 15,696 246,364,416 0.4 Bunting
57.7 11,108 2,400 [ 4.80E-04 60 14,451 208,831,401 0.4 Oasis
57.7 11,108 2,400 [ 4.80E-04 60 13,059 170,537,481 0.5 Twin
57.7 11,108 2,400 [ 4.80E-04 60 13,246 175,456,516 0.5 Border
57.7 11,108 2,400 [ 4.80E-04 60 8,908 79,352,464 0.8 Snail Spring
57.7 11,108 2,400 [ 4.80E-04 60 9,936 98,724,096 0.7 Mitigation
57.7 11,108 2,400 [ 4.80E-04 60 10,719 114,896,961 0.7 Bath House
57.7 11,108 2,400 [ 4.80E-04 180 15,696 246,364,416 0.8 Bunting
57.7 11,108 2,400 [ 4.80E-04 180 14,451 208,831,401 0.8 Oasis
57.7 11,108 2,400 [ 4.80E-04 180 13,059 170,537,481 0.9 Twin
57.7 11,108 2,400 [ 4.80E-04 180 13,246 175,456,516 0.9 Border
57.7 11,108 2,400 [ 4.80E-04 180 8,908 79,352,464 1.2 Snail Spring
57.7 11,108 2,400 [ 4.80E-04 180 9,936 98,724,096 1.1 Mitigation
57.7 11,108 2,400 [ 4.80E-04 180 10,719 114,896,961 1.1 Bath House
57.7 11,108 2,400 [ 4.80E-04 580 15,696 246,364,416 1.2 Bunting
57.7 11,108 2,400 [ 4.80E-04 580 14,451 208,831,401 1.3 Oasis
57.7 11,108 2,400 [ 4.80E-04 580 13,059 170,537,481 1.3 Twin
57.7 11,108 2,400 [ 4.80E-04 580 13,246 175,456,516 1.3 Border
57.7 11,108 2,400 [ 4.80E-04 580 8,908 79,352,464 1.6 Snail Spring
57.7 11,108 2,400 [ 4.80E-04 580 9,936 98,724,096 1.5 Mitigation
57.7 11,108 2,400 | 4.80E-04 580 10,719 114,896,961 1.5 Bath House

Table 3
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Addendum 1.

After submittal of the October version of this report to Department of Homeland Security (DHS) & U.S.
Army Corp of Engineers (USACE) on October 15, 2019, a conference call was scheduled for October 16 in
order to discuss drawdown estimates and projected water usage amounts. Participants on the call
included staff from DHS, EPA, USACE, DHS contractors, and FWS. Outcomes of the call included
tentative agreements by the call members to shift water usage amounts to the newly completed Mile
Maker 9 well, and to shift the drilling location of the Mile Marker 18 well further east to accommodate a
5-mile distance from affected refuge wells. Emails from October 18 and November 4 state that the DHS
contractor provided new projections, and moved the location of Mile Marker 18 well within 150 yards of
the eastern boundary of the refuge (Figure 1). These changes have prompted model updates. With a
new well drilled near the refuge eastern boundary the drawdown analysis update will now include the
additive effects of multiple wells on refuge water resources (USGS 1983).

New estimates from the DHS contractor include: 1) 200,000 gallons per day peak use, 2) 750,000 gallons
per week (approximately 150,000 gallons per day, average use for a five-day work week), 3) total
projected withdrawal from the Glenn Well is 14,000,000 gallons (72,000 gallons per day maximum
usage), 4) total projected withdrawal from the Mile Marker 18 Well is 5,000,000 gallons (30,000 gallons
per day maximum use), 5) 322 day project timeline, and 5-day work week. FWS did not receive
projections for Mile Marker 9 well usage. While these new projects provide FWS hydrologists a baseline
to update the drawdown analysis, time constraints, and the contractor’s information leaves several
gaps; and we have had to make several assumptions to account for unknown work schedules,
simultaneous drawdown from 2 or more wells, and exact draw down figures. We have also included the
Hay Hollow well into the analysis as the new Mile Marker 18 well has been drilled nearby.

Analysis figures over the 322 days of the project show between 1.6ft of drawdown at the Spring Snail
well, to 1.2ft of drawdown at the Bunting well (Graph 4). These projections are based on additive
figures of the Glenn well and Mile Marker 18 well (Table 4). While a cursory look at these projected
rates would appear acceptable, we have 3 major concerns:

1) Areview of the pressure head records from the 2002 drawdown analysis show between 3ft and
6ft of hydraulic head at the Bathhouse well. While the 2002 study did not measure head at
Spring Snail It would be reasonable to assume the pressure head at Spring Snail would be lower
and a 2ft drawdown over the life the project will still affect endangered species. FWS highly
recommends that pressure head be measured at Spring Snail in order to ascertain actual
impacts.

2) A 2003 Tritium and Carbon 14 analyses was done on groundwater in the San Bernardino Basin
(Earman 2003). Samples were taken from wells on the refuge and summary results showed that
recharge water were approximately 6,600 yrs old, and precipitation has very little effect on
groundwater recharge. We have concerns that large groundwater withdrawals on the aquifer
will not recharge and negative impacts to the wells may be long term.

3) Using the above calculations to determine flow rates, we have concerns that the 21gpm and
50gpm estimations of actual pumping rates provided by DHS are not sufficient to support
activities. Ongoing work shows multiple tanker trucks spreading water at multiple sites (Photos
1, 2, & 3). We strongly recommend that well withdrawals be metered and FWS staff have access
to records, and the option to be present during monitoring to ensure accurate records are
produced.





Drawdown of Ground-Water Levels at San Bernardino NWR Wells
Due to Pumping at Glenn Property & Mile Marker 9 Well
O \\ 1 1 1 1
02 1 \
06
o
; N |
L 08 —s—Bunting
£ —8— Qasis
% Twin
% 1 S Border
a N —+— Spring Snail
12 - —— —e— Mitigation
\\\\\‘\ Bath House
b \ o
16 -
18
0 50 100 150 200 250 300 350
Pumping Duration, in Days
Graph 4
Days | Bunting | Oasis | Twin | Border |Spring Snail| Mitigation | Bath House | Hay Hollow
Additive Drawdown Rates for Glenn and Mile Marker 9 wells
0 0 0 0 0 0 0 0 0
10 -0.3 -0.2 -0.2 -0.1 0.0 0.0 -0.1 -0.2
20 0.0 0.1 0.2 0.2 0.3 0.3 0.2 0.1
30 0.2 0.3 0.3 0.4 0.5 0.5 0.4 0.3
40 0.3 0.4 0.5 0.5 0.6 0.6 0.6 0.4
50 0.4 0.5 0.6 0.6 0.7 0.7 0.7 0.5
60 0.5 0.6 0.7 0.7 0.8 0.8 0.7 0.6
70 0.6 0.7 0.7 0.8 0.9 0.8 0.8 0.7
80 0.6 0.7 0.8 0.8 1.0 0.9 0.9 0.7
90 0.7 0.8 0.8 0.9 1.0 1.0 0.9 0.8
100 0.7 0.8 0.9 0.9 1.1 1.0 1.0 0.8
110 0.8 0.9 0.9 1.0 1.1 1.0 1.0 0.9
120 0.8 0.9 1.0 1.0 1.1 1.1 1.1 0.9
130 0.9 1.0 1.0 1.0 1.2 1.1 1.1 1.0
140 0.9 1.0 1.0 1.1 1.2 1.2 1.1 1.0
150 0.9 1.0 1.1 1.1 1.2 1.2 1.2 1.0
160 1.0 1.1 1.1 1.1 1.3 1.2 1.2 1.1
180 1.0 1.1 1.2 1.2 1.3 1.3 1.2 1.1
240 1.1 1.2 1.3 1.3 1.5 1.4 1.4 1.2
344 1.2 1.4 1.5 1.5 1.6 1.6 1.5 1.4

Table 4
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Figure 1.

Photo 1 (Photo Credit: USFWS)





Photo 2 (Photo Credit: USFWS)

Photo 3, Mile Marker 18 (Photo Credit: USFWS)









